theory has been applied to the pr~blem of prediding the-shielding effectiveness of a conductive shield with a w e l l defined aperture. S h i e l d i n g e f f e c t i v e n e s s was d e f i n e d by both MIL-STP285 ( r a t i o of the f i e l d s a t a prescribed point w i t h and without the shield in place) and the r a t i o of the magnetic f i e l d outside and inside of a shield. Relatively sinple relationships w e r e derived i f the aperture was eleztrically SmdLl and the shield behaved l i k e a plane conducting s h e e t . These relationships w e r e consistent w i t h measured values, and allow c a l i b r a t i o n a p e r t u r e s t o be used t o establish the credibility of shielding effectiveness llEilsurernents.
Introduction
One of t h e advantages of s u r f a c e t r a n s f e r hnp3ance has been the availability of calibration standards, such a s solid pipes and pipes with holes, whose eledraMgnetic p e r f o m c e can be calculated fran the gemetry of the sample and the properties of the material fran which it was made. Such calibration samples are useful, not only for validating the measurmt, but also for providing perspective i n t o what sort of values a r e reasonable i n practical circumstances.
GenerdLly, such calibration samples have n o t been a v a i l a b l e f o r enclosure shielding measurenrents. Fortunately, the shielding e f f e c t i v e ness of a conductive s h i e l d with a w e l l defined aperture can be predicted using polarizability theory and the definition of shielding effectiveness. This paper w i l l p r e s e n t t h e t h e o r e t i c a l development associated w i t h such a prediction.
Assure that the aperture is in a plane conductive sheet or on the wall of an enclosure that is so larye that the reflections fran the other walls are insignificant ccmpared to the fields that penetrate the aperture. Further assm that the frequency is high enough so that the conductive wall is severdl skin depths thick, (therefore current diffusion is insignificant) but lm enough so that the transmitter loop and aperture can be approximated by a magnetic dipole.
Consider magnetic shielding effectiveness only. Figure 1 shows +so ways of orienting the loops used to generate and measure the magnetic f i e l d s used f o r determining t h e s h i e l d i n g e f f e c t i v e n e s s of shields.
The cwplanar arrangemznt is implied f o r MIL-STD-285 and the parallel a r r a n g m t is used by Sam2 other standards.
The coplanar orientation is consistent w i t h the bwndary conditions impoSea by electrauagnetic theory (magnetic flux density is parallel to surface of the conducting surface). This paper w i l l only consider the coplanar orientation. 
An aperture with a magnetic polarization a m is replaced with an equivalent dipole loop. This allows t h e magnetic f i e l d due the aperture ( H e ) to be calculated a t a distance r 3 i n frcnt of the aperture. (4) where 8 is the angle between the measured magnetic f i e l d and the magnetic moment, and @ is the angle subtended by a vixtor frun the center of the aperture to the obsenmtion point and the surface of the w a l l . CadSning the Fquaticols 1, 2, 3, and 4, one obtains: 
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Far an aperture w i t h a radius of 0.0254 m (1 inch), the p r d i c t e d shidding effectiveness is: SE285 -61.7 dl3 (12) Figure 3 shcm the shielding effectiveness of a set of calibration a p e r t w as maswed by m a l RF leak detectms [2] . The shielding effectiveness of the 2 inch diameter (1 inch radius) aperture is Wt 60 dB.
The agreement k t u e e n e x p e r k t and theory is Ipmarkably good. 
APERTURE DIAM. (INCHES)

Note t h a t t h e s h i e l d i n g effectiveness is a between t h e s h i e l d and the measurenwt location.
Thus s h i e l d i n g effectiveness is not an i n t r i n s i c strong function (cubed dependence) of the distance el-gnetic parameter.
Surface Maqnetic Field Attenuation
sanetimes an alternative definition of shielding effectiveness is useful, namly, the ratio of the surface f i e l d on the exterior to the magnetic f i e l d a t a prescribed distance inside of the conductive s h i e l d . T h i s is c a l l e d s u r f a c e magnetic f i e l d a t t e n u a t i o n and i s designated MFA.
Using t h e magnetic f i e l d s defined in Figure 2: H,
The same r e l a t i o n s h i p s p r e v i o u s l y o b t a i n e d (Equations 4 and 7) can be used t o predict the shieldjng effectiveness of an aperture under these conditions.
The resulting shielding effectiveness is: (9) SE = 13.5 + 60 log r 3 -60 log a (14) Far an aperture with a radius a = 0.0254 m and for r 3 = 0.15 m ( 6 inches), the predicted magnetic f i e l d attenuation is 59.7 d~. Note that this is the r a t i o of the magnetic field a t t m points (inside and outside of the shield) and not the ratio of fields with and without the shields i n place. The surface magnetic attenuation has the same distance cubed dependence a s the shielding effectiveness.
Consequently, neither are i n t r i n s i c elect^^ magnetic p a r m t e r s .
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Conclusions Polarizability theory has been applied to the problem of p M c t i n g the mgnetic f i e l d shielding e f f e c t i v e n e s s of a conductive shield w i t h a w e l l defined aperture. The resulting relationships can be used t o p r e d i c t t h e shielding e f f e c t i v e n e s s a s defined by MIL-SlD-285 and surface magnetic f i e l d attenuation. Theory and e x p x k t are i n agreement.
Shielding effectiveness and surface magnetic f i e l d attenuation are bath strong functions of the distance between t h e measurement location and the shield.
Thus, both are not i n t r i n s i c e l e t n m a g n e t i c part€?.rS.
